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PREFACE

The Public Action for Water, Energy and Environment Prgjéd®)is a public education and behavior
change communication program developed to suppor
Jordaniarwater and energy sectors, and to support specific initiatives in the environment, in particular with
regard to solid waste. The project has been awarded to ECODIT, a US small business holding the Prosperity,
Livelihoods and Conserving Ecosystems, or PLEnGE&fjnite Quantity Contract with USAID.

PAP is a five years program that has been designed in three phases:

1. Datacollectionand assessment phase of 9 months ending July 31, 2010

2. Participatory strategic planning phase of 3 months that will inclloiguaiavith the relent
stakeholdersind

3. Implementation phase lasting about 4 years.

The first phase of the project (Assessment and Baseline Phase) is to be completed by the summer of 2010.
As part of this phase, ECODIT is conducting numerous sunaydirig 12 or more research efforts, and it

is from the totality of these efforts that the project will determine its dimutidiocus fobehavioal

change ECODIT has divided this phase into the several rapid assessments.

This report presesithe indings ofthe interviews conducted with a representative sample of large consumers

to better understand trends and behaviors related to water and energy conamptienall goal of the

survey at hand is to better understand and quantify the atitddibe levels of awareness amongst large
consumers of water and energy. It is believed that developing a better understanding of those attitudes and
awareness levels will facilitate the design of a targeted outreach and communications program that helps
improve awareness and knowledge as it relates to conservation.

In general ite purpose of thall thesurveys that the projéstundertakng in Phaseik tobring a behavioral
perspective to the technical knowledge that already exists. It wilidbrisésways:

1. Examine past and recent educational and social marketing efforts by USAID dndarthér see
what worked, what remains of earlier initiatives and teasedmteth@nants for success

2. Review current needs and expectations in theetiiematic areas (water, energyeandonment in
particular solid waste) that will help guide the project in chaabavjors durably in the future

3. Examine the implementation process itself to ensure that knowledge gained pbmdsthef
behaviorchange is institutionalized into the Jordanian agenda.
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ACRONYMS ANDABBREVIATIONS

Although an effort was mattereduce the number of acronyms used in this text, in some cases this
was necessary. Whenever the acronym or abbreviation appears the first time it is defined in the text.
The following list is provided for ease of reference by the readers of thisntlocum

AED
CAPEX
CBOs
Ccf
CEP
EPAGS
ESPC
ESCO
ESDs
IdRC
NGOs
OPEX
PAP
WEPIA
WSDs
USAID

Academy for Education Development

Capital Expenditure

Community Based Organizations

100Cubic Feet an AmericaBtandard Measurement of Water Volume
Community Energy Planning Program

Environmental Protection Agency

Energy Savings Performance Contracting

Energy Services Company

Energy Saving Devices

Interdisciplinary Research Consultants

Non-governmeral Organizations

Operational Expenditure

Public Action in Water, Energy, and Environment Project
Water Efficiency and Public Information for Action

Water Saving Devices

United States Agency for International édgyment
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EXECUTIVE SUMMARY

Jordan certainly faces a perilous future in trying to keep its population adequately supplied with water and
energy. In response to this, tHeAID funded the Jordan Public Action in Water, Energy, and Environment
Project (PR) under the Prosperity, Livelihoods, and Conserving Ecosystems (PLACE) IQC. The
implementing contractor ECODIT with AED as core Subcontractor. The PAP is a five year program
aiming at Initiating and establishing clear and identifettdgiourathangs amongst the Jordanian public
anddecisiormakers, to lead to increased efficiency in the use of water and energy, and to improved solid
waste handling practices.

As part of the surveys and assessments to be undertakase |, there are a numberctiivaies
specifically addressing behavior and awareness amongst consumers (large aniiherelaogegt hand
summarizes the findings of the first activity whichasriduct interviews with a representative sample of
large consumers to better uistind trends and behaviors related to water and energy consiNapten,

it presents the results of a survey targeting large consumers of water and energy

The overall goal of the survey at hand is to better understand and quantify the attihedkealiscof
awareness amongst large consumers of water and enerdievesthat developing a bettederstanding
of those attitudes and awareness levels will facilitate the design of a targeted ogtreanhracdtions
program that helps imprawareness and knowledge as it relates to conservation.

The objectives of the survey at hand were met though a seven step metdefiabgye target group,
sample selection, questionnaire design, data collection, data collation, data aregdgsiggand

In general, the study at hand targeted large consumers of water and energy. Moreover, it was decided to
categorize large consumers into a number of main sectors. The key sectors selected for this survey were as
follows:

1) Hotel and Restaurantscor

2) Commercial Sector

3) Hospitals,

4) Government Buildings, and

5) Industrial Sector

Ideally, data related to energy and water consumption, uses, management, etc., should be obtained from
comprehensive dfield investigations, but in reality such data areamtity accessible given a number of
constraints the main of which is time. Thus, field surveys for a random sample of different industries, state
and commercial buildings was to be conducted by trained staff and supervised by experts in such fields in
orde to make sure that all needed data and information are collected.

The following criteria were used to choose the sample:
1) Sector (industrial, commercial, state buildings, etc.) ssetgub
2) No. of enterprises/establishments in eackssuator.
3) Size ofndustry/hotel/buildings, etc.
4) Geographical location (North, Central and South regions).
5) Energy and water consumption.
6) Solid (municipal) waste generation.
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Generally, four different survey tools were design; one for each of the above sectors. Althaegh ther
similarities amongst the different survey tools, there were sections that were sector specific. It should be also
mentioned that the data were analyzed both as a comprehensive sample, and on a sector basis. In other
words, frequency analyses wenelcted for the entire sample disregarding the sector (this was only done

for the common questions). However, to provide the PAP with trends of each sector, the data for each sector
was analyzed individually.

The main findings of the researeported thiathe majority of large consumers neither monitor their water

nor their energy consumptions via-swdtering scheme. This is an alarming finding as it shows that the
majority of large consumers are not able to accurately determine the areas witaiolighenrezds that are

the most consuming. Thus, identification of the best practices for conservation cannot be made in a manner
that targets the most consuming areas/activitiedindings concluded that the large consumers who have

had their facilitiesudited stated that the results of the last audit are not documented or they refuse to allow
the survey team to see the audit reports and/or results.

Moreover, Of those that have audits conducted (whether periodic or not), it was interesting that the mos
frequently made energy related recommendation as
follow upd6. This could be interpreted as monitor.
enterprise; an objective that coul@&sily met with appropriate education and awareness among the tenants

of the various consumers.

While the attitude of the top management at such entities is a preferred one, there is a desire to have relevant
technical people at an establishment becatallke the decision on the implementation of the audit
recommendations. Often times the top management may not have an engineering or technical background,
which may be one of the deterrents to implementing audit results. This was confirmed by #segigepons

by establishments that have not implemented the audit recommendations where lack of knowledge and
awareness was reported to be the main barrier.

In terms of solid waste managemafrthe entire sample, only 15% indicated that solid wasteigsedr

Almost half of those that dgregatedicated that the segregation takes place inside the facility. This

finding identifies 2 key areas where awareness and Capacity building is needed; (1) poomctipigathe

solid waste segregation angalng, and (2) promoting the concept dfdnsesegregatiomdditionally,

the finding stated that the majority of the enterprises that do not recycle solid waste indicated that there is no
need for such practice or that there is a general lack oleawanreithe subject. Similar trends were observed

for recycling of solid waste where the majority of the sample (80%) indicated that there are no recycling
activities in their establishments.

While measuring the levels of knowledge and awareness artemwantiénanagers of large consuming

entities on general water and energy related statistics and conditions in Jordan. Key observations from the
analyses conducted for this section include the unawareness on the extent to which Jordan relies on energy
Imports and the value of this imports are considered serious and identifies an area was more education and
awareness is needed. However, the highest frequency of respondents named the solar and wind power as
future energy sources for Jordan.

The majorityofée spondents indicatedupbaweodMonheobéesnyg wayg F
energy and electricifyhis finding is interesting especially that it is partially meant that consciousness and
awareness of consumption are the best ways to increeseefiad promote conservation. While this is
psychologically almost always the case, this fhodingdics the finding that the majority of the sample do

not conduct swmetering to monitor consumption not do they perform audits to identify the high

consuming points.
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Awareness in the area of water scarcitwated resources seem to be better than that in energy and power.

This was evident from tigher proportions of correct answers given on general knowledge areas related to

the sectorThis is imlicative that previous outreach and awareness efforts have had an effect in terms of
increasing awareness on the problem itself. This was also evident in the frequencies of responses given by the
interviewees when asked to name the main water resodiotdannAgain, the majority of the sample

interviewed was quite aware of what the main sources ptwatetwater and wells were amongst the

highest selected resoursésteover, the majority of respondents indicated that WSDs was the top practice

for water saving, again emphasizing that previous awareness programs such as WEPIA have been successful
in increasing awareness in this regards.

Although 70% indicated that they aware of thedtéite-art technologies for water and energy savings in

their field and this could consider a high percentage, one would expect this ration to be higher in a country
that is both water and energy poor. Higher targets should be set for the people of Jordan in terms of
increasing their awareness on advanced techriatdgvels and in all sectors. When asked to name such
technol ogies, the majority of the respondents <cho
acceptable answers, it is desired to increase knowledge on more technologies and tar@ocesasanaw

sector specific technologies rather than general devices and equipment.

Other major findings indicated that the majority of the respondents indicated that they take personal action at
their workplace related to energy and water savingorthisngntioning that the positive responses related

to energy were higher than those related to water. Although not always necessarily the case, this could be
attributed to the water tariff which is relatively lower than that for electricity, whicli@cistesmakers

to focus more on electricity savings.

Accordingly, the report recommended that PAP should focus on promoting the concepetéraup to

help decision makers continuously monitor consumption within different areas of an estabiidlingent, a
periodic conduct of water and energy audits. This was also emphasized by the responses given to decision
makers on what the main barriers to implementing conservation measures, whereby the majority indicated
that there was a general lack of awaresed the relatively higher process of saving devices which often
pushes decision makers to purchase the cheaper less efficient devices. Furthermore, it should be taken into
consideration that the middle managers do not have the authority to takeitimecdecater and energy
conservation policy and that the top management is the power of Ahamg®rtant recommendation

made here to increase awareness on the importance of authorizing the relevant technical staff at an
establishment to implement savitrategies.

The majority of respondents indicated that it is possible to reduce the water and electricity bills in their
establishments. It is worthy to note that the perception for electricity cost reductions is higher than those for
water. In shorsignificant portions of large consumers are convinced that savings could be achieved and only
mi ni mal efforts wild.l be needed to O6convinceé6 | arg
awareness effort has to be on helping them achieve thogs. savi

The respondents determined their opinions on the actions needed to achieve savings; for energy saving, they
stated that the major actions could be M&E, awareness, funding, training, saving devices, and tax exemptions.
While for the water saving, tteégted that the major actions could be awareness, saving devices, M&E,

funding, training, and periodic maintenance.

In terms of policy options, only one third of the interviewed sample was aware of governmental programs in
coordination with donors anther funds that finance and support the utilization of renewable energy such

as solar energy. However, only a third of those establishments indicated that they had benefited from such
programs. One possible reason could be the lack of capacity ambigsapgtafach such programs and
preparing proposals and/or concept notes or feasibility studies that would enable them to apply for funds.
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1.0INTRODUCTION

Jordan is ranked the fourth driest country in the world on a per capita water availabilisnaadisr De

water exceeds Jordandés available watenormesources.
Consequently, water is the single most critical natural resource since all aspects oksostanmable

social, and political developmenthie country depend on the availability of an adegatesupply.

Additionally, water and energy are strongly interlinked.

Also, all future water supply schemes plamnéte government involve substantial energy demand since
they involve desalinatiand/or pumping ofvater supplies uphill and over long distances. As groundwater
levels continue to drop throughout Kiegdom, it takes additional energy to pump the water from ever
deeper levels. Water conserved famstitution, utility or municiggt usually results in energy savings as
well.

Ways to address this water scarcity include continued investmeartsnppdy, improving water use
efficiency, and enhancing the capacity of Jordanian society and institutions to adapt to water scarcity.
Another central solution in responding to the water crisis in Jordstirgga@wareness among decision
makers and the general public with the purpose of promoting belchaiogal. Public water awareness
campaigns have been conducted in Jordan insthe pa

As part of its efforts to help Jordan improve the management of its water and natural resources, as well as
energy consumption USAID is supporting programs that improve the ability of Jordanians to adapt to the
impeding water and energy crisis. USaMorking within several areas to promote the capacity of local
communities, institutions, and society as a whole to manage the water and energy crisis from within while
protecting Jordand6s environment and natur al resou

1.10verview of OutreachProject andS u r v &cgpé af Work

As mentioned abovBAPis a USAIDfunded behavior change and communication project implemented by
ECODIT. The project aims to influence and change the behavior of Jordanians, at all levels, in favor of water
and energgonservation and efficiency as well as improved solid waste management. The ECODIT team

fully embraces the vision and approach of the Public Action in Water, Energy and Environment Project.
Working closely with USAID and its partnersPthBteam will puin place statef-the-art approaches,

adapted to Jordan, to induce behavioral changes synergistically related to water, energy and waste; move
Jordanian society closer to sustainable 0Greené6é b
instituions to sustain this behavioral change momentum beyond the life of the project.

As part of the surveys and assessments to be undertaken in Phase I, there are a number of activities
specifically addressing behavior and awareness amongst consumedsntardgrge). Those activities are
undertaken by ECODIT and its partners and include the following surveys:

o Conduct interviews with a representative sample of large consumers to better understand

trends and behaviors related to water and energy consumptio

0 Conduct Focus Group Discussions with large consumers / users of water and energy within
large consuming facilities,

0 Conduct of rapid audits of a subsample of facilities related to water, energy, and waste
covering five sectors (e.g., hotels, industspitals, commercial establishments,
government buildings, schools) and must i nc

0 Identify and interview a representative sample of vendors of water and energy efficient
appliances and fixtures for households.

0 Interviewa sample of endlsers of energy and/or watdficient appliances
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o0 Interview a sample of CBOs that received small grants (WEPIA, GTZ, etc.) to implement
water, energy and/or recycling projects and visit target communities if needed.

The report at hand sumrizees the findings of the first activity in the above list. Namely, it presents the
results of a survey targeting large consumers of water and energy.

This report is comprised of four main sections in addition to this introductory section. Thoskoavs: as fo
Section 2 Literature review

Section 3 Study methodology

Section 4 Results and main findings, and

Section 5 Study conclusions and recommendations

=A =4 =4 =4

12 Study Objectives

The overall goal of the survey at hand is to better understand and quaritttydtee arid the levels of
awareness amongst large consumers of water and enerdievesthat developing a bettederstanding
of those attitudes and awareness levels will facilitate the design of a targeted ogtreanhracdtions
program thahelps improve awareness and knowledge as it relates to conservation.

Specific objectives of the study include the following:

1) Assess current behaviors and practices (including best practices) among key personnel and staff

2) at large consumers from varioeistars and regions in Jordan in relation to water and energy
conservation, and solid waste management and reduction;

3) Assess obstacles to behavioral change among relevant staff and personnel at large consumers
including lack of knowledge, policy, instingi, managerial, financial and economic; and

4) Help the Outreach team identify (i) verifiable indicators to measure progress by large consumers
towards conservation, and (ii) key consumer behaviors among relevant staff and personnel at
large consumers thithe Outreach Project may focus on during Phase Il (Design of behavioral
change campaigns).

The report includes seven appendixes, list of selected sample, survey tool, results of overall sample,
main results for hotel sector, main results for hospital stee, main results for industrial sector, main
results for commercial/governmentsector. Those appendixesvill be attached to the report.
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2.0LITERETURE RVIEW

Water and energy are limited resources. With growing populations and the cost of aredvenaggr

sources rising steadily one must learn to use those resources more efficiently ancheoagmEssible.

For instance, water conservation is a critical element of any future water mastagegyentvVater

conservation can help save water, sagedimd save money throughout the yeajustan the summer. It

is defined as the oObeneficial r etad he thé mostrecomomicalva t e r
and environmentally protective management tool for meeting wateclsalpghgs. The same concept

applies to energy.

Virtually all conservation efforts depend on public awareness and understanding of the need for
conservation. Conservation efforts are only considered successful if results can be measuredend results
targetedo the particular type of water and/or energy user (e.g. coatymesiilential, industrial and
agriculturalMinimizing use, waste, and loss over time is heavily dependent on continually evaluating and
adoptingnew technologies and practices. Educatidriechnical assistance programs are important to

inform people about the impact of improved efficiency and conservation. Without adequate knowledge,
waterand energy users lack the ability to put conservation measures and practices into place, however
motivated they may be.

Professionals around the country note that successful conservation programs are comprised of multiple
components. Individually, each component of a conservation program can get results, brelthblenost
results are obtained Metintegration of all components. One of the most critical componarisgfam

is a robust education and outreach program that reaches employees, school cleithiiés, Emdhermore,
investments in public and targeted education have high camseetaitns, angublic awareness tends to
build political support and participation.

The responsibility for ensuring a sustainable water and energy future lies with the community as a whole;
everyone has a role to play to make sure that all wateergydresowees are treated responsibly and

planned for properly. Education of the public at large, municipaloHiuod suppliers is cruciajjémerat

an understanding of the issues, and creating acceptance to the implementation of ceffeesdtitm
important to provide to the public the basic undersigmdisound resources manageraadtplanningin

addition toexplain the associated economic and environrhengdits. Public education andreach can

be an essential prerequisite testieessful adoption and implementation of conserpadictices.

This section of the report giveesery brief summary on some ss&fod conservation and outreach
programs that have helped achieve significant results in termgefaalincreasiedficiency othose
two resources.

2.1Arizona Department of Commerce Energy Efficiency Outreach

The Arizona Department of Commerce offers a number of progranoe$féin Arizona communities, a
variety of commercial building owners, andilmmome homew n e succdssful energyaving options
aimed at reducing utility costs. Relevant outreach programs include the following:

2.1.1Energy Efficiency and Conservation Block Grants Available

To encourage and assist in the development and implamesftatinmunity energy plannifgr all

Arizona communities, the Arizona Department of Commerce Energy Ofestalilished the Arizona
Community Energy Planning (CEP) Program that aims to assist azahiraimities on energy

infrastructure planning. The Arizo68EP Program helps communitieselop the necessary tools to engage
in local energy infrasttuce planning by providing theéechnical assistance. Communities that participate in
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this program are prepared to implensemimunitywide energy efficiencydarenewable energy
improvements as identified in tHekP.

2.1.2K-12 Benchmarking Initiative

The Arizona Department of Commerce Energy Office isated to assisting X2 schootlistricts

statewide with energy saving tips, strategies, and soluitians tai d

to explore which KL2 buildings in Arizona need assistanceswdigy efficiency, and to have each district

nput data for each o fStatdataase in sraehtoobthirsandgn8targating.P A 6 s

2.1.3Energy Savings Performance Contracting

The Energy Office provides technical and program assistance to facilitate energyefticeansyof all
types including Energy Savings Performance Contracting (ESPC). Asaeimgrgpesimance contract
(ESPC) is a partnership between an energy services d@B@Dyand its customer formed for the
purpose of financing and implementing-sastngenergyefficiency impvements. The ESCO pays the

upfront cost of purchasing and installirveyv equipment, and the customer repays the ESCO over the life of
the contract from the cosavings resulting from the project. ESPCs have been in use by public and private

customers foover twenty years and have been proven to be an effective metipoalaiding existing
facilities

2.14 Residential Building Science

The Residential Building Science Program works with the building trades to adopt anaippegeatedo
assessing, correcting and bui |l daSnygs treensdi o ermatnmeano rskt.
OHouse as a Systemdé appr oa c buildhgsite enielepe,sandtmieahanicah t e r a

systems, as well as other factors. It recognizésatioats of one component in the house can greatly affect

others andt enables the incorporatienergysaving strategies at little or no extra cost.

2.1.5Albuquerque LongRange Water Conservation Strategy

Albuguerque adopted the LeRgnge Water Conservation StrategydRe ut i o n .

reduce totawater usage by 30 percent, a decrease of 75 gallons per capita per day oMes Ygtars.
conservation program included five components:

1 Water RatesThe city applied a summer surcharge of 21 cents per ccf (100 cwiiefeet)

cust omer sed 200 peeneoktiteie wirtter average. The city increased the raterity 8.8
per ccf of water consumed to fund the water conserpatigram. More than half of thevenue
from the surcharge was allocated to the conservation program, and a targegaatiirned to
customers through rebates and other incentives.

Public Education. Education programs consisted of running public relations camipalgdig
water usage information in water bills, and organizing cooperative prograatmueligtand
community organizations. The city worked with citizens and affected cust@nerer new
legislation or measures are developed or proposed.

Residential Use.Albuquerque amended its Uniform Plumi@nge to require higgfficiency

toilets (1.6 gallons tess per flush) in all new residential construction. The city also established
rebates for highfficiency toilets (up to $100) and efficient clothes washers ($100).0fteeazity
free water audits and installation of feifficiency plumbing devices.

Landscaping/Outdoor Water Use.The city adopted the Water Conservation Landscaping and
WaterWaste Ordinance. The ordinance included strict requirements for landscaping new
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developments, such as prohibiting the use ciNdtgruse grasses on more tR&rpercent athe
landscaped area.

9 Institutional, Commercial, and Industrial Water UseThe city required all customers ugiioge
than 50,000 gallons per day to prepare and implement a water conservatibntplarg u e r qu e 0 s
water conservation programbBasccessf ul | 'y s | owe dyroantvwaterdsupplyw d o wn
Estimates indicate that the water conservation programs decreased the levetofamatén
Albuguerque. Per capita water use had dropped to 205 gallong perediaztion of 4§allors per
day from 1995 levels. Albuquerque found that, by 2001, its landscaping prograstracturate
had helped reduce peak water use by 14 percent from its high point in 1990.

2.16 Gilbert Arizona

The town of Gilbert, Arizona, has experienced rapdl@ation growthincreasing from 5,717 residents

1980 to 29,188 residents in 1990. This rapid growth has strained water resources, particulaitlyelecause
is located in a very arid region, receiving an annual average rainfall of 7.66 insingsisrtdatial

amounts of water annually to evaporation. Gilbert was entirely dependent upon groUimeliwaigr now

relies on a combination of water supplies, with a capacity of 27 million gallongnugt) degm
groundwater and 15 mgd from surfacet er . Gi | bert 6 s avewthgmeakwat er dem
demand of 41.5 mgd. Gilbert opted to implement a comprehensive water efficiencygphetpameet
increased water demand, and is recognized as the first community in Arizona to depigmanta

100year water plan. Gilbert has implemented a multifaceted approach to water cokr#styatidding

code requirements exist for all new construction and include requirements fopkffidiérg devices and

the use of recycled waterxhNean increasidgock water rate structure vimstituted. The town also

sponsored several puldiducation programs and requires usingppmvedow watetuse plant materials

for all landscaping in street rightvay. Gilbert also developed add#iconservation measures, such as
wateruse audits, free conservation kits, Xeriscape brochures aodtdib@rwater saving information; a

h o me o wwaterrcanservation education program; and aatmel education program.

Gil bert 6s otearescensidesed d sacoesse darticalarly its &ffoetise and recharge all its
reclaimed water. Gilbert receives credits from the state where the effects of recharge are measurable.
Water reclamation has helped the city meet groundwater managaimantidumas provided aaditional
resource for meeting water demand.

2.1.7Houston Department of Public Works Program

The Houston Department of Public Works and Engineering serves a population of 1.7 nulosidaisd

water service to more than 558,@f1ail connections. The city also sells wholesale watettherl6

communities. Houston receives an average of 50 inches aof yaiar pad has sufficient wasigpplies to

meet demand through 2030, but 43 ptersogreesnthatacef Hous't
threatened by increasing instances of land subsidence, saltwater intrusion, and flooding.

In some areas, the land has actually subsided, or sunk, Dhfeesidh to surface sourcegxpanded use
of surface water will requirestlp construction of water treatment plants and transmisaios. In

addition, Houston is required by state regulations to reduce groundwater use 20 2@B€erftHmse
factors have led Houston to explore methods for managing its groundwater ldapgt@simplemented
water conservation programs to help reduce city expenditures andwesgiitadnts. In 1993, the Texas
Natural Resource Conservation Commission also required Houstiplemoent a conservation plan to
meet state requirements.
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Theconservation program had four elements:
A Education program

A In-house program
A Contract customers program
A Conservation planning program

The education program consisted primarily of outreach initiatives, as well as efficiency retrofits for older
structures. Tdinhouse program includes city irrigation audits, leak detection and repair for eibgpools
fountains, and analysis of <city departmentsd wate
unnecessargquirementsgquired billing based on actudkewase, and added penalties for excegatee

usage during pedlkemand periods.

Since the programds i ncepWatedWi ,s eH ocaunsdt oEnn ehragsy dEfsftircii
conservation kits with higdfficiency showerheads and faucet aeratarsatdifthgraders as part of a

comprehensive education program, the majority of which were imstadiees. In addition, a pilot

program at a 60nit lowsincome housing development in Houston cepl® gallongerflush toiletavith

1.6 gallonperflush toilets, fixed leaks, and installed aerators. At a total cost of $22,000etstesadhe

utility and the housing authority, the program reduced water consumption by 72 perodlidnogdllons

per month. Water and wastewater bills dropped 8@v45to $1,810 per month. Thesematic results

have led the Houston Housing Authority to develop plans to retrofit more thaadglj@i6fal housing

units.

3.0RESEARCH METHODOLOGY

The objectives of the survey at hand were met though a seven stedaoggthedmmmarized in Figure 1
below. The following narrative describes each of the various stages of the methodology:

FIGURE 1 RESEARCH METHODOLOGY STEPS

Define Samole Survey
‘ P Tool

Selection

Data Data Collation
Collection

Target
Sectors Design

Data
Analysis

Reporting
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Activity 1: Defining Target Sectors

In general, the study at haaheted large consumers of water and energy. However, to enable the PAP

project better understand sectors trends, thus, design sector specific outreach programs at a later stage, it was
decided to categorize large consumers into a number of main deetoey. SEctors selected for this survey

were as follows:

Hotel and Restaurants Sector
Commercial Sector
Hospitals,

Government Buildings, and
Industrial Sector

=A =4 =4 4 =4

According to Department of Statistics, in 2008, about 6x105 buildings existed in Jordar§%favbic

used for commercial and public services purposes. The commercial sector comprises of the wholesale and
retail trade; finance, insurance, real estate and business services; tourisrrcarel detalities; public

buildings; and educational ardning institutions. The number of personnel working in services and
commercial activities is estimated to be around 20% of the total workforce in the country. During the last
three decades large developments have occurred in education, tourism eack feeddiictors iterms of
available capacity and the provided services. It is for this reason that emphasis was plaised on the
categories in the list above, since it was determined that it would cover a significantysentsoio evhom

an avareness and outreach program would be designed in the subsequent phpegjedcif the

Less emphasis was placed on the industrial sector which consists of a heterogeneous mixture of
manufacturing and conversion activities. In this field study, the caheret services sector was
considered to comprise 11 sgttors and based on this a random sample was selected as shown in the
following activity, ignoring small workshops.

Activity 2: Sample Selection

Ideally, data related to energy and water coneamyes, management, etc., should be obtained from
comprehensive dfreld investigations, but in reality such data are not readily accessible given a number of
constraints the main of which is time. Thus, field surveys for a random sample of difisteesstate

and commercial buildings was to be conducted by trained staff and supervised by expietdsrirsuch

order to make sure that all needed data and information are collected.

The following criteria were used to choose the sample:
1. Sectofindustrial, commercial, state buildings, etc.) arsibstdp.

No. of enterprises/establishments in eackssator.

Size of industry/hotel/buildings, etc.

Geographical location (North, Central and South regions).
Energy and water consumption.

Solid (murdipal) waste generation.

oukwbd
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Based on the statistics gathered for the various types of building, the following was the proposed sample
distribution between the sectors and amongst the various geographic areas.

TABLE 1 SAMPLE DISTRIBUTION BETWEEN SECTORS

Sector No. Of Establishments SubSector

Schools 6000 UNRWA

Gov

Private
Universities & Colleges 50 Gov.

Private
Hotels 260 5 stars

4 stars

3 stars
Hospitals 85 Gov

Private
Classified Restaurants 256 Private
Governmental Buildings 108 Gov
Commercial Centers 100 Private
Financial Institutions 30 Mixed
Health/Sport Clubs 25 Private
Diplomatic Commissions | 72 Embassies
Slaughter Houses Mixed
TOTAL
GRAND TOTAL
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TABLE 2: NO. OF ESTABLISHMENTS IN EACH SUB -SECTORS

Sub-sector No. of establishments

Leather and Garments 250
Chemical s & Cosmetics 200
Eng., Elec. & IT 3325
Construction 150
Paper &Packaging 200
Therapeutics & Medicals 50
Rubber & Plags 116
Furniture and Wood 85
Food & Agriculture 350
TOTAL 1726

As a result of the above, a list of 80 large consumers was selected as candidates for interviethe. A copy of
study sample is included in the Annex.

Activity 3: Survey Tool Design

Based on previous experience, awareness of the sector, and the objectives of the survey, the study team
developed a draft survey tool that was based on the original draft survey tools that were develaiped as part
the proposal for this project. The suteoey addressed a number of areas including the following:

1 General entity information (i.e., demographics)

Energy and Water Consumption patterns and sources

Solid Waste behaviors and practices

Knowledge and Awareness related to water and energy

Current Pactices and Obstacles related to promoting conservation and savings
Technology and Policy Options for promoting conservation and savings
Preferred Media Channels for awareness

= =4 =4 -4 -4 4

The draft survey tools (and the main areas addressed under the tools) presetited at a stakeholder
meeting organized by tRAP project. The main topics and issues addressed in the surwegrools
presented to the participants. Based atbhéed and discussion receivethfthe participants, tlstudy
team modified and fitized the draft survey tool. After the completion of the workshop, theestodye
formatted the key issues into a more formal survey tool in preparation for a secondliszuss$ion as
follows.

A second, but more targeted, stakeholder meetinggaaged with representatives from the Jordan
Chamber of Commerce, the Zarga Chamber of Industry, Private Schools, Industrial Estates Gorgoration,
the University of Jordan Renewable Energy Center. The survey tools were discussed iramibre detail
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chames were made based on the parti cidpvalopeddtheé f eedb a
finalized tools in preparation for the-pesting procesPBretests are usually conducted prior to a survey in

order to identify any shortcomings in tatadollection tools. Under this part of the study, the technical

teams visited a number of entities to cortthecpretest. Based on those visits, a number of shortcomings in

the survey tool were identified; thiveduded:

1 Amendments to reduce the ager time required to complete the questionnaire (for different
sectors)

1 There was a general agreement that questions related to employment classification, costs of
consumed energy and water and annual operational costs could not be answereddiirawly and
the interview/field visit. Also, providing copies of fuels, electricity and water billspegiate
permission from the management.

9 It was noticed that all questionnaires did not address the issue of foreign employment. Thus, the
revised versiomcluded a special question to cover this important point.

91 In order to shorten the questionnaire and reduce the time, some questions on awareness and
obstacles were merged together because it was found that answers related to energy and water are
similar.

Based on the above, the study team finalized the survey tools; a final copy of the tools in included in the
Annex.

Generally, four different survey tools were design; one for each of the above sectors. Altheegh there
similarities amongst the diffdrearvey tools, there were sections that were sector speeifadl, each
survey tool was broken into the main sections as described below:

0 General information section to gather basic data such as name, size, year of establishment,
natureof businessyorking shifts, areas, numbers of tenants and employees, etc.

0 A section dedicated to gathering information on the histories of consumption for water and
energy in its different forms (e.g., electricity, gas, etc.)

0 A section dedicated to identify the maies of water and energy within the establishment

0 A section dedicated to solid waste and its handling/recycling

0 A section addressing awareness and knowledge on conservation related to water and energy
in Jordan

0 A section addressing practices and challeglgéed to conservation of water and energy in
the establishment

0 A section dedicated to technology practices and equipment for conservation

A section related to general policies related to water and energy conservation, and

0 A section related to commurioas and outreach channels.

o

Each of the above sections contained a number of open ended and closed ended questiosistv&lgo, the
tool was designed in a manner that different levels within the organization would hiateeiewed to
obtain the neded information. For example, certain questions were to be answerethbadgament,
whereas others were to be answered by maintenance staff, and so on.
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Activity 4: Data Collection

Data were collected based on aspteschedule that was prepareithégtudy team. In cooperation viita
Ministry of Water and Irrigation and #®Pproject, a letter of introduction was sent otthéovarious
entities within the selected sample. Members of the study team then followed up eitfititssend
arranged appointments to conduct the visits and interviews to the various relevantwiinbiicse
organizations. The interviews were held in a structured manner where all items oftiina steney
covered. Each survey team comprised of two intersiewgder to capture all the giweiormation. In
case certain information (e.g., water bill, electricity consumption, etc.), the irtesmienvade
arrangements with the interviewees to collect that information during a second visit.

Activity 5: Data Collation

All data were entered using an MS Access database that was designed to resemble the dizetollection
Completed survey forms were sent to the home office on a daily basis where the dataventedsteff
coding the data, then enternigito the databas€&o ensure quality and integrity of the data, a data
management person supervised the data entgrashetted random checks on entered forms. Furthermore,
the coding of the data collection tools ezaglucted in a manner to elimirtate possibility of errors during
data entry.

Activity 6: Data Analyses

All data were analyzed using the SPSS statistical software. The data were analyzedimaqirdpeysing
analyses for the various questions. It should be mentioned that the sluceeyained botbpen ended
and closed ended questions. Therefore, the responses from the open ended quédstitriduadye
reviewed and categorized into a number of response categories to enable the fcegdentpfanalyses.
It should be also emtioned that the data were analyzed both as a comprehensive sampleeatmson a
basis. In other words, frequency analyses were conducted for the entire sample disrsgatdimghilse
was only done for the common questions). However, to ptioglAP programwith sectastrends, the
data for each sector was analyzed individually. It must be emphasized thatsghadihsample size, the
analysis for each sector may not necessarily have statistical sigroficarere;jt is enough to prowid
indicative trends that could be used to draw inferences for eackestdh® It is those trends that are
expected to be used by BPteam to developommunications and sector specific messages during the
subsequent phases of the project.
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4.0SUMMARYOF THE MAIN FINDINGS

As mentioned before, a survey tool was designed for each of the sectors under study (i.e., hospitals, hotels,
schools, and commercial/governmental buildings). While each of the survey tools was designed to be sector
specific, the maijity of the questions in the survey tool were common questions among the four sectors. The
findings are presented in this report at the global level (i.e., the entire sample) where all the common
guestions were analyzed for the entire sample as a Wwaoksults of the analyses at the sector level are
included in the Annex; however, a discussion of those results is not presented in this report. Key findings and
conclusion$rom the sect@assessments will be extracted following consultations to betedmndth the

PAPteam and other stakeholders.

4.1 Results of Common Questions

The results of the analyses for the entire sample are presented below as per the distribution of the various
sections within the survey tool as described in the previows skchust be mentioned that only questions

that are common to the four sectors are presented in this section. The results are mainly presented for the
sample as a whole; however, sectors trends are also priestetasdme section, and for eaca afthin

the questionnaire. Section 4.2 presents the results for the sector specific questions, which are presented for
each area within the questionnaire separately.

4.11Water and Energy Consumption Monitoring and Auditing

In the area of monitoring meumption, it was reported that the majority of large consumersmeiitier
their water nor their energy consumptions viargibring scheme. This is demonstratédjiire 2 below
that shows that only 36% and 31% monitor their energy and waterptimmsuia submetering,
respectively. This is an alarming finding as it shows thagjtniy of large consumers aog able to
accurately determine the areas within their establishments that are the most consuidgifiClation
of the best prdices for conservation cannot be made in a manner that targets tanswstng
areas/activities.

FIGURE 2: PROPORTION OF LARGE CONSUMERS THAT UTILIZE SUB -METERING FOR WATER
AND ENERGY

11t must be emphasized again that although the trends for each sector are presented as percentages, they shouéd rsot dieenctrecsmall
sample sizes. These percentagamdy intended to demonstrate trends and should be viewed in relation to the actual size of the sector with the
interviewed sample representing a random portion of such sample
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Is Forms of energy (fuel and electricity) consumption monitored (through a . " . .
sub-metering scheme)? Is water consumption audited at your fgcmty (through a sub-metering

W es
Ero Wves

Ero

At the sectors level, practices wdggively better at industrial and hotel establishments than at commercial
and health facilities whereby:

1 Nearly 60% and 50% of interviewed hotels monitor consumption of energy and water through sub
metering, respectively;

Nearly 50% of interviewed industrimonitor consumption of energy throughreatering;

Nearly 25% of interviewed commercial entities monitor consumption of energy and water through
submetering, respectively; and

1 Only 12% and 25% of interviewed hospitals monitor consumption of enengtearttirough sub
metering, respectively;

The survey tool did not directly ask for reasons for the non applicatiomtetibg. However, from the
discussion justifications given included arguments that hospitals are health providers and monitoring
consumptions are not their main priority, or that the establishment is in the services sector, thus, cannot
reduce the water/electricity available to its customers, etc. It has been provemttatiaghs a very

effective tool for identifying the masinsuming areas/point within a facility. Therefo#should set, as

one of its targets, the promotion of the-méiering concept amongst large consumers, with emphasis

placed on hospitals and commercial sector buildings. It must be emphasized thabdm for further
improvements for monitoring of consumption as a means for conservations among the other two sectors as
well.

With regards to the conduct of audits for water and energy, the following responses were given:

1 Only 50% of the interviewasdmple indicated thieir facilities are audited for water and energy
consumption. In other words, not only is the majitgr 60%) of the sample not monitoring their
own consumption, nearly half of the sample is not hagieg/'energy audits conded either.

1 Of the portion that has had aisgonly 4% has had those done by a specialized coniplniie
majority (96%) has h#ttbse done Hnouse. There is no information about the technical capacity of
the staff and their expertisedoing suclaudits. Therefore, it is safe to assume that such audits are
simple straight forwardeasurements that do not entail detailed analyses and mass balance
calculations.
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